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(54) SOUD-STATE IMAGING APPARATUS AND ITS CLAMP CONTROL METHOD 

(57)Abstract: | 
PROBLEM TO BE SOLVED: To suppress the effect of 
noise intruded from a power supply and an external 
circuit or the like to a clamp circuit that clamps an 
output signal for a black reference signal in an analog 
front end IC chip having a CDS (correlated double 
sampling) function and an AGO (automatic gain control) 
function or the like. 

SOLUTION: The clamp circuit 18 that matches an 
output of a gain control amplifier 4 corresponding to a 
period for a black reference signal with a prescribed 
reference value is provided with a voltage current 
conversion circuit 36 as a gain control means to control 
a gain of a clamp signal supplied to the gain control 
amplifier 4. The voltage current conversion circuit 36 
decreases a gain of a feedback loop so as to suppress 
the effect on the gain control amplifier 4 thereby 
stabilizing the operation even when various noises are 
intruded to the clamp circuit 1 8 from the inside of the 
chip and the outside of the chip and an operational 
amplifier 12 amplifies the various noises. 
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\ yi^mm<o'j^^< t i>)^i}izmxmm^^n'ofz-{ 

I BuiB-f ^ - i^'-fe y^*^ (:>cr)ti!,ijm^<>zm-^ y ^ xm^ 
I ^'ifonmzM-^yyvy:p'\Bi^t. 

1 -^yayy- u—ji'Tyyt . 
i msiM^mm^(r>mmzMm'th m5.y-i y 3 y h o- 

■ BufB^^yTius&ti, y-^ yz3yvu-)vryyi^li 

yyym^^^ih-thmM^WLt . wmm<mwm^<r>m 
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mmt^x-^ y'f-i 8Bt^ mtim^D Rv o u t com 
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0 p 1 - 1 <7)-^c7)mmi,zx hmmmm^<omK 
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N D*»(i,iiA-r ^aiWcO^^SrWffi-r i: A^nTflg t =5: 
ZiXii. 7-f-K>"C>yi?;u-7'*>'K)#L.TV'>.|,Mra 

(iaicOCLPOB^S3 2- 1 ) cOiSft^^^HAtCffi^ 
[ 0 0 2 1 ] ia4{i. *^0Sc7)ll2||JfeWcJ:?.lil^« 

^a^«coT■:^o^^F E <7)mfSii^-tyu -y ^ lax'fci. . 

«*Wtcti, 02 tc^-r««i:|l]«T-?) 
7 -f — hV-? >y ^J'ylz-n 8 AcOttflE&ffiJ#-r ^Jta^cO^ 
(Ig2c7)§l:*^) 4 1 SrOPTVTl 2tcA 

ti^tii>y ^-\^^<'y^j\^-yi 8Ajitc|g(t. -eco± 

gSffll (ai:>3SS^7JiI) IdX^f >yf-l 8BS^|ft(tJtt>^0-C 
^>■l.. -r^ri5*>. *fi?yT'{i, X-f -y^l 8B*i "OF 

F" «®t^o-ct,. ^[■mmw^'f'i Aiz^mtx^^h 
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z.tni s H 1 <m.^nm.^ (34-2) <^nmzi^ ^-r 

[ 0 0 2 2 1 0511, 2|s:^Ha<7)ll3iai«?"J{-J:-S.lliWi 

«^a<7) T -:^ a 7" F E O^fiS; S: ^i" T-'o ■•/ 7mX'hh. 

^m\i . 0 2 icfc V ^•c^'^gp»i^«^^ 1 4 1. 3 

VT-'^-y-l 5^0fti:)D^::T■:^^^FE ltfO[*ia?t~3>-T 
y-9-4 2SriaWct>«-Cfc.&. ic7)i-3^IllSS«^i:-r 

•9 , WT^O i a ^ i: *^'t'# I. . m Hi . ?h 

J®^ f>^^OigA*«tt ix^SrV '>/i46 , C i d 

-ft;A^'aiiC-^-?>*^ ^:ix$- 1 crttc;^(tl)C:fct:\ /J^ 

[0023] I16{i, 2|s%B3c7)ll4^]!ffiWc<J;^llf'|st8 

2<7)A:^)$rW5^x4X-^ •y^4 4. 4 5i:. rtggni^ 
x>'-9-46t, ^<?)«SgS:<3)'3^;tl>X>f •y^4 7€rlS 

•y^';p-n BAtcta. oPT>'n 2<oi5g^r«oA^j«g 

sRifimi^hixx\.^h, ^Lx. im^x)i^=F {mm 

mSMl 1 ) fillO.'txi 8EtCrtgP3yTy-9-4 6 
[00 24] -et-C, OPrvri 2iOS«£A^jSi^tC 

2tii-:>-c^0^;cl.c:i:fc:J;0. OPT>'Tl 2coS 

lKA^Jffl^2r>'N'X 1 8 D Sra LT«Em»it^mi5]SS 3 6 

ai:^3fi#D Rv o u t ii{cii^-ri.3£)» 

^WR-th. tti. oprvTi 2<o^^SteA:J3as^tc 

iSlf^il^cX-f -7^4 5$-^'7>'r$lJP{i-^CLPOB 
2CJ:-?-C^3]'3m;l'i>C:i:tcJ:0s OPT>-n 2c7)^^ 
KIsA:']^^^^^'^'^ 1 SE^ratrranVx^-^f 4 6 
2it/;^-f •yf-4 7ig!llltgM-rS*\ ^flffijiSl 1 

mmm-^cLPOBsizi.-oxm'omih^itizx'o. 
[0025] :^m<^m!^ii. m i cossa*t® 3 4 - 2 b 

^:Smt^ht(^X'h^. r>tK). fi!*{ai'f-g?3 y -r >- 
-9- 1 5 *S7 a-x yj/^^tc^ 0Jt^«O?iA*cf njjg 



|J)#*5 "ON" LTV>SWBIfi. X-f -7^44, 4 5, 
OPTVri 23!i«»l'f^t. OPT>-ri 2*>A>«II 

l!jai:»3mE{irtgP3>'x>'^?-4 6lcS^3i^ttl>. i 

/i, ^'5y7^S*^f*IT-r&i:, X>f 7^4 4, 4 5. 
4 7{i: "W.W X'^-fXotcW^^Z'cmmi^h. ^tl\,Z 

io, nu^yfy^Aeiizm^TLiLirLtznsii. 

JgSSSffi^i 4fi!llci>ai:»3$*i-&e5t:% i'l-SPn 1 

3ifiyu-^Ay/^m.izti:iy-f. ^VUm^<r)Bmi:^J: 
<-tC:fc**Tt'&. ClcOidlcLT, :?^yrffl«OX-f 
•yf-44*^ "OFF" ii^-^T tj^'hgBn yT-'V-^" 1 5*^ 

^ixx\.^hifi. 'fy^ziy'fy^Aet'7—-j-^mx'h 
[0026] miki. :^w^<r>^5^m\<zxhmw^ 

fll^ator-?-ni7'F Eco«^5r*-f 7"o -y ^HTJ)^ . 
:^m<r)T^uif¥ E 1 {4, «2^«ffV r e f 1 1 «0«ff 
5-^ST-# I. J; a tc. R^-mfiE^^mSS 5 2 $rBX OWtt 

3j-:7-fe>y hfi#OFF SETlCi-sTHIrSlc^tft-'sr^J 

iKI$ixl.tcOT'S)l). CltOSSiCiJ'-^ttBEnr^lHlSSS 2lc;J;-3 

re f +AVr e f SC$iir&^i:*inItgi:^ 

I.. 

[0027] H8{i:, ^^B^comeHMWc J:?.!!** 
^K^S<7)Tr^^^/F E tOfll^$:*-r:/o <y mX'hh. 

■^%mm<i. mA[Z7^^-fw.2mwm(n>^mx'M . m 

4 ffM^X'^VW^^^^f- 1 4 Iwtf ixT V ■^tz9VW> 3 y 

ayTy^4:2t:Wi.mzij<DX'hh, =3ri3. rtgpnyr 
y-9-4 2«. ¥»*»«irtg|5lc»^§ix-CV^St«0i:-r 

[ 0 0 2 8 ] ii9{4, ^wnco^imm^zXhmif-mL 

tfl^Kcor -^a ^F E C7)ffi^$:^-r -y I1-C& i. . 
3|s^J{4, i'hmgM*^ 1 4 (cS^iE-rS 3 yx 1 5 « 
Wi<r>W& tOPTyy°l2 (r>mmVS.y r e f Sr^j^r 
•ttfzifXTiay^y^ 9 coWjCOmmi: a - b S 

JtjlGND (h^^Mt^mVDD) 53l,zmi^Lfz 

i,mm(^^^2':>cr>ziyTy>)-lizmf^i-z^±^-^. |3| 

[ 0 0 2 9 ] a 1 0J4, :^mM(r>m8m^mi>zx^mi^ 



[ 0 0 3 0 ] HI Hi. ^%mcom9mmmizx:hm^ 

7 SriStt/itiOT' ^Oj: a^[B]g§|g{£t:-tl.C:i: 
(cioT. OPryri 2iO:*ct55:^^M >2r3yha— 

[0031)01 2ii. *%BS<5om 1 om^mizX 

•S.. ^mx-ii. HI 6lc^L/c«^iOT-^a^^FE2tc 

>5:VUdlc. ^'^>rfflcox-f >yf-5 9i:3>TV-»f6 
OSrOPTyri 2<5D7-f-H>"?.y^^W— TW<?5A^J3S 

POB(ca-:fV>-craPBt!)'f^L. OPTV-Tl 2(7)RteA 

'•/ y yyW^'S^M. o->^•X7 'fyW:J'5c7)ai^Jft^ 
S:F^gP:3>7'>'-9-6 0tC»#atf. LJ^jSr^oT. ;^-f y 
^5 9 5: "OFF" tTfc. rtgP3i^r>t?-6 OtCJiU 

[ 0 0 3 2 1 H 1 3Ji, *^Hflom 1 1 HSfifiail; i 
fWMIJia<^r-i-a:/F E(7)«^$-^-^yn -y ^'HT* 

■s.. Hetc^KbTtnasriai oic^-r«^<7)r 

-?-n:/ F E 2 izmm Lfzii <r>X\ y ^-Yi'^y'^^yV 

co;^^-yf-6 3, 6 4, 6 5 S:igft>^ct)OT'$>^, 
•y^6 3{i. ^'5>'7°*Jffllft^CLPOB2tca-P'l-> 

6 2 t ?tli«Ji«ffV r e f tctg^-r.?> . ttz. y.^ -y 
^yyy'MWimCL.POB2l,zm^\'^X. 

oPT^-ri 2coRiEA:ti^^^oPT>n 2oai:'3 

^4/diLFP|llfS5«aj:^3^i^fc:«^-ri.. i^.:. 

y'f-esii. ^ 7 y rsfjfflifi^c L p o B 3 
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t<^mim^, msi-t^t(DX'h&. z<7)j: o^j:mmz 

tJV%T, Hl<7)CLPOBWISimj'h3 2-2c7)rat-, 
-< y^63, 64, 65$: "H^" c7):tt^*>4> 

izm^zt tifzmz^ ^tcai^j-r i d izx- ^ h , 

[00331014 {J. .±}&<r>X 0 =3r*f6BH«0#||*i«?iJ 

{C;J;^r-^aj/FE ( AFE 1, AF E 2 ) SiS'ix 

timmm^m. ( c m o s a-r - > <7)^#c» 

^0yS'*t"7'D-y^'0T'a5-l>. 0't'i?)r-^Oj/FE7 4 
ifi. iJ^L:tT■:^^^/FE 1 47t{iT-fO:5'FE20V^ 
-m*»tJ:-5Tli^$m>ya.y;J'-C*|,. CLfiOHfilsa 

^#:»K6 8±tc, ^ ^~'J^y^mm(> 

9 , aiSU- 7 0 , TKTUi^'X:? 7 1 , ffi^jr^r 

7 3, rJ'-f 5>'^>''x^^P'-^TG7 2, T-^o^FE 
7 4cO#ya-y:?S:^mL?ttcOt'J>0, r-^o^•FE 
7 4 *M - v'-fe i: y y°±lzmfS. S ^^/;:0iJ■C 

[0034] z<r>x 0 ^mi^Wtm.mm.x'ii. mm/yy 
^yymmtyi^^y'y y^y'/mmn'y^j:< t hnyjiz 
n^«^s:»-?-rv^s*«, mm<7)mm^f^Ti,zis\^x 

yyymmzj:K). ^^->''-fe>'-9-6 9c7)ai^jfi^DR 

V o u t co^mKi—^lziim-t^ Z b t)^^^b^ 

i/^, ccD-^^-y-try-if^fc-c'ti, ±at 

Jt#IIJfiWor-?-Oj?'F E JrSiJf - -y 7°«^Ti§tt.?. ^ 

-t^hlb. CCD^^-i^'-b>-9- 
M O S p< - v-'-b ^HflC/J; < fi?ffi-C # -S. t <?)T'^ 

[0035] m±o J: a ^Sr^flBflo^^^iIt: i |.llf<£ 

mimmtsix/^ y yymm:iomxu. &.t(^xo 

^^'^hZbifi^mX'hh. 1. 7-^ — K^N'>y^';U-r 

^ha5*-<^iiA-r s^^c^^srflia-ri. ^ t *^"-c'# h . 

■S. 3. ^1-gP^»^^2rf--yri*IgPtC#^-r^::i:**«r 
[0036] 

i.znmthy^ ynyha-zi^ryycotiitiiM^mMio 
^mtz—^^-iti,^ yyymmz. y^yayvu- 
)vryy<,zm^^ixi, yyyy^^<r>-y^ y^um^h 
y^ ymm^^^mmzz t *»4> , z<r>9 y yy^mz 
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-)u hVN' .y ^ 7 yy°mmm(r>mE^m^mi-t i>rc 

Os i'^yzmmM(r>wmx'9'7yy"mk<r>m&i:'^ 

[HI ] ^mmmmr>mmx'm\^hm^mmimmt 

[113 1 Il2lcs^t-mi5li«0ijco«^ttj(t«.ir'^ i'*!! 

[134 ] ^wmf^2mmm\,zx^mmmmm.<^T-^ 
m3 \ ^wm^3mmf.zkhmii>m.mm<^T'^ 
[06 ] ^%m(r>^Ammmi.zxhmw-m^m.<^ri- 
[07 ] :^wM(^m5mmmizxhwmmwimmcoTi- 
(08 1 *»BJ<^ll6llM«^J^cJ;-g>ll^^^a«^a^oT-^ 



:<5Dr■^ 



[09 ] -^wmmimm^zi: hmmmm 

W/F E<O^^S:*-r y ^ mxhi>. 

[010] ^%mcomsmm\i.zxhm{i^m 
[011] *^Hfl<7)^9iisftwci-&ia#am= 

o F E <7)«^2::^-r -y 0T'J) ^ . 

[01 2] *llBfl<7)lll 0|IS6fi?iJtcJ;Slli*:S«ilS<0 
T-^a F E i7)1f ^-r ^ 0T-J) I. . 
[0 1 3 J if-WmW. 1 1 HSfeWt J: «.|iM^JS«^aiD 

r-^u^F EcoMfig^^-rra -y ^mx-hh . 

[0141 2|s:|6BSc7)#^SfeWcJ:Sri>-a^FE*^itii 
[01 51 ^^<^ll*ttHl^^^^i6{t^><^I.Tr^^iJ^F 

mi 6] m0t^</imi*imwmm.izmfi^ti^Ti-oi^F 
[0171 m^ffmwwLis^m.t.zii\^xmMi.zmj<th 

1. 2 r^a^FE. 3 CDSlHliS. 4 A 

GCmSS. 5 LPFI5]g&, 6 DRvryr. 

9, 15 ziy^y^^ 11 ^mSM. 12-- 

— oPT>'7\ 18 ^^yym^. ISA ^-f 

~YJ^-/-^)V~y^ 18B ;?.-^>yf-, 3 6 «E 



[01] 
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